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ÅAnalytical Methods to detect, identify and quantify PFAS in 
emissions and ambient air

ÅChemical Transport Modelingto predict atmospheric dispersion 
and deposition associated with air sources

ÅEffectiveness of Thermal Treatments for destroying PFAS 
materials 

EPA PFAS Air-Related Research
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So many PFAS compounds!
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CAS   697-18-7  

CAS    10493-43-3  

CAS    16090-14-5  

CAS    677-67-8

CAS     1187-93-5  

CAS   335-66-0  

CAS   3825-26-1

APFO  

CAS   335-67-1

PFOA 

CAS    3330-14-1

CAS    1623-05-8

CAS    428-59-1 

CAS    1682-78-6

CAS 2927-83-5

CAS   2062-98-8

CAS   4089-58-1

CAS   2641-34-1

So how do we measure them?
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Emissions Measurement Considerations/Challenges

ÅEmission sources are diverse:

ςPFAS chemical manufacturers

ςPFAS used in commercial applications

ςPFAS emitted during thermal treatment of waste (e.g., AFFF, 
biosolids, municipal)

ςProducts of Incomplete Combustion (PICs)

ÅProcess can alter emission composition

ÅValidated source and ambient air methods for PFAS do 
not exist, but some research methods are available

ÅCurrent emissions tests often target only a small number 
of PFAS compounds for analysis while significantly more 
may be present

Example Coating Process
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ORD PFAS Emissions Measurement Activities

ÅSupporting multiple State emissions testing campaigns
ςStates and Regions are those most concerned and looking to EPA for guidance

ςORD collaborating to provide technical guidance and measurement assistance

ςProviding options for more comprehensive emissions characterizations

ςAnalysis of industrial emissions samples for non-targeted PFAS compounds

ςActively participating or leading field emissions tests

ÅSupporting EPA Program Offices
ςOffice of Air Quality Planning and Standards (OAQPS)

ςOffice of Land and Emergency Management (OLEM)

ÅMethods development research and field evaluations

ÅConducting combined methods development and 
source characterization field testing where possible
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Semivolatile/Nonvolatile Sampling Methods

ÅModified SW-846 Method 0010 (MM5) Train for polar 
and nonpolar PFAS compounds
ÅExtra XAD-2 trap for breakthrough

ÅModified glassware rinses

ÅSeparate solvent extractions for polar and nonpolar 
compounds

ÅFour (4) separate fractions for analysis

ÅPrimary approach for targeted and non-targeted analyses
ÅIsotope dilution for targeted analyses

ÅUse of internal and pre-sampling surrogate standards 
(limited by availability of isotopically labeled standards)

ÅHigh resolution mass spec nontargeted analyses

ÅOther Test Method (OTM)-45 underway for polar PFAS 
compounds

ÅExpanding to include fluorotelomer alcohols (FTOHs)
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Volatile Sampling Methods

ÅUsing SUMMA canisters (limits use to nonpolars)

ÅSorbent traps (suitable for polars and nonpolars)

ÅMoisture and acid gases a problem for both 
approaches

ÅGC/MS analysis for targeted and non-targeted 
compounds

ÅC1-C3 targets
(e.g., CF4, CHF3, C2F4,C2F6, C3F6, C3F8, etc)

ÅIndustrial PFAS
(e.g., E1, HFPO, FTOHs)

ÅHigh resolution mass spec nontargeted analyses
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Non-Targeted Analysis
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Monoisotopic Mass:  179.984585 Da
[M-H]-:  178.977308 Da

Source:  Strynar et al. 2015; Sun et al. 2016

ÅHigh resolution mass spectrometry

ÅSoftware calculates exact number and 
type of atoms needed to achieve 
measured mass, e.g. C3HF5O3

ÅSoftware and fragmentation inform most 
likely structure

ÅWith mass, formula, structure known, 
potential identities determined by 
database search
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Innovative Measurements Research

Field Deployable, Time of Flight-Chemical Ionization 
Mass Spectrometer (ToFςCIMS)

Å Real-time measurement of polyfluorinated carboxylic acids 
(PFAS) and FTOHs

Å Super sensitive (ppt measurement levels)

Å Currently being evaluated as a process emissions analyzer

Total Organic Fluorine

ÅCombustion/Ion Chromatography?

ÅPotential technique

ÅSample collection an important
aspect
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Take Home Messages
ÅReliable and comprehensive PFAS and PFAS-related emissions measurement 
methods are needed for multiple purposes

ÅApplication to thermal treatment/incineration/combustion sources a major focus 
amongst a host of methods for all media

ÅIdentifying what compounds need to be targeted for measurement is the hard part

ÅNon-targeted analyses are critical to knowing what compounds are present because 
ȅƻǳ ŘƻƴΩǘ ŦƛƴŘ ǿƘŀǘ ȅƻǳ ŘƻƴΩǘ ƭƻƻƪ ŦƻǊ

ÅSurrogate approaches are needed to know exactly what goes in and what comes out

ÅNeed to have access to actual sources to evaluate methods and conduct 
comprehensive source characterizations

ÅORD collaboration/partnership is integral
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Understanding PFAS Air Fate and Transport:
A Case Study outside Fayetteville, NC

Acknowledgements:

9ƳƳŀ 5Ω!ƳōǊƻΣ IŀǾŀƭŀ hΦ ¢Φ tȅŜΣ WŜǎǎŜ .ŀǎƘΣ wƻō DƛƭƭƛŀƳ ŀƴŘ .Ŝƴ aǳǊǇƘȅ

This is a research case study. Focus on specific sources of pollution does not reflect US EPA policy and does 
not indicate any potential actions or judgements on behalf of the Agency towards those entities.
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Case Study: Cape Fear River Basin

Å tC!{ ŦƻǳƴŘ ŀƭƻƴƎ /ŀǇŜ CŜŀǊ wƛǾŜǊΣ ƛƴǘƻ ²ƛƭƳƛƴƎǘƻƴΣ b/ ŀƴŘ ƛƴ ǊŜǎƛŘŜƴǘǎΩ ōƭƻƻŘ

References: 

Nakayama, S. et al. EST, 2007.

Strynar, M. et al. EST, 2015.

Sun, M. et al. EST, 2016.

McCord, J. et al. EST, 2019.

PFAS 

Manufacturer

Fayetteville

Å Among other compounds, GenX (HFPO-DA) 
was of primary concern to residents

Å Upstream fluoropolymer manufacturer ς
Chemours, Inc.

Å Relatively isolated from other                                          
potential PFAS air sources (nearest known 
producer is 250+ miles away)

Å Reductions in Cape Fear River water after 
water discharge mitigation steps taken at 
manufacturing facility
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Near-field well samples suggest 
multiple pathways to contamination













https://cfpub.epa.gov/si/si_public_record_report.cfm?Lab=NCCT&dirEntryId=340233


https://cfpub.epa.gov/si/si_public_record_report.cfm?Lab=NCCT&dirEntryId=340233




http://www.epa.gov/cmaq




















https://www.epa.gov/pfas/epas-pfas-action-plan
https://www.epa.gov/chemical-research/research-and-polyfluoroalkyl-substances-pfas
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